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INFORMATION PROCESSING APPARATUS,
INFORMATION PROCESSING METHOD,
AND PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of U.S. application Ser.

No. 16/485,169, filed Aug. 12, 2019, which i1s based on PCT
filing PCT/1P2017/04°7134, filed Dec. 28, 2017, and claims
priority to Japanese Application No. 2017-034138, filed Feb.

24, 20177, the entire contents of each are incorporated herein
by reference.

TECHNICAL FIELD

The present disclosure relates to an information process-
ing apparatus, an information processing method, and a
program.

BACKGROUND ART

Patent Document 1 discloses a technology of turning off
clectronic equipment 1n a case where the remaining battery
amount falls below a predetermined value. In this technol-
ogy, after the electronic equipment 1s turned ofl, 1n a case
where the electronic equipment 1s connected to a charger,
cold boot 1s executed.

CITATION LIST

Patent Document

Patent Document 1: Japanese Patent Application Laid-Open
No. 2013-121266

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

However, the technology disclosed in Patent Document 1
does not present any future prediction value of remaining
battery amount. Therefore, 1t 1s not easy for a user to predict
a future remaining battery amount.

Thus, the present disclosure provides novel and improved
information processing apparatus, imformation processing
method, and program with which it 1s easy for a user to
predict a future remaining battery amount.

Solutions to Problems

According to the present disclosure, there 1s provided an
information processing apparatus including a control unit
that performs control to calculate a future prediction value of
remaining battery amount on the basis of a use history of an
information processing apparatus by a user and to present
prediction value related information related to the future
prediction value to the user.

According to the present disclosure, there 1s provided an
information processing method i which a control unit
performs control to calculate a future prediction value on the
basis of a use history of an information processing apparatus
by a user and to present prediction value related information
related to the future prediction value to the user.

According to the present disclosure, there 1s provided a
program causing a computer to achieve a control function
that performs control to calculate a future prediction value
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on the basis of a use history of an information processing
apparatus by a user and to present prediction value related
information related to the future prediction value to the user.

Tects of the Invention

[T

As described above, according to the present disclosure,

a future prediction value of remaining battery amount 1is
calculated on the basis of a use history of an information
processing apparatus by a user and prediction value related
information related to the prediction value 1s presented to the
user. Accordingly, the user can easily predict the future
remaining battery amount. Note that the effects described
above are not necessarily limitative. With or in the place of
the above eflects, there may be achieved any one of the
ellects described 1n this specification or other eflects that
may be grasped from this specification.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s an explanatory view illustrating an external
appearance ol an information processing apparatus accord-
ing to an embodiment of the present disclosure.

FIG. 2 1s a functional block diagram of an information
processing apparatus.

FIG. 3 1s a flowchart 1llustrating a procedure of processing
by an information processing apparatus.

FIG. 4 1s an explanatory view for explaining a prediction
history variable used for similarity determination of a use
history.

FIG. 5 1s an explanatory view for explaining a prediction
history variable used for similarity determination of a use
history.

FIG. 6 1s an explanatory view for explaining a virtual
space used for similarity determination of a use history.

FIG. 7 1s a graph for explaining a method for calculating
a future prediction value of remaining battery amount.

FIG. 8 1s an explanatory view illustrating a display
example by an information processing apparatus.

FIG. 9 1s an explanatory view illustrating a display
example by an information processing apparatus.

MODE FOR CARRYING OUT THE INVENTION

Heremaftter, (a) preferred embodiment(s) of the present
disclosure will be described in detail with reference to the
appended drawings. Note that, in this specification and the
appended drawings, structural elements that have substan-
tially the same function and structure are denoted with the
same reference numerals, and repeated explanation of these
structural elements 1s omitted.

Note that description will be provided in the following
order.

1. Configuration of the information processing apparatus
2. Processing by the mnformation processing apparatus

<1. Configuration of the Information Processing Appara-
tus>

First, a configuration of an information processing appa-
ratus 10 according to the present embodiment 1s described
on the basis of FIGS. 1 and 2. The information processing
apparatus 10 1s so-called a smartphone. Of course, this 1s a
mere example. The information processing apparatus 10
may be any mmformation processing apparatus that 1s driven
by a battery, for example, a portable phone, a smart tablet,
a laptop personal computer, or the like.

The information processing apparatus 10 includes a com-
munication unit 11, a display unit 12, a voice mput unit 13,
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a voice output unit 14, an input operation unit 135, a battery
unit 16, a storage unit 17, and a control unit 18. Constituent
clements of the information processing apparatus 10 are not
limited to the above, but may further include other constitu-
ent elements. For example, the information processing appa-
ratus 10 may further include an 1imaging unit or the like. The
information processing apparatus 10 includes a hardware
configuration including a central processing unit (CPU), a
read only memory (ROM), a random access memory
(RAM), a non-volatile memory, a communication apparatus,
a display, a microphone, a speaker, a touch panel, various
buttons, a battery, and the like. The ROM records informa-
tion necessary for operation of the mformation processing
apparatus 10, for example, a program. The CPU reads and
executes a program recorded in the ROM. Thus, the com-
munication umt 11, the display unit 12, the voice mnput unit
13, the voice output unit 14, the mput operation unit 135, the
battery unit 16, the storage unit 17, and the control unit 18
are achueved. In a case where the iformation processing
apparatus 10 includes an 1maging unit, the 1maging unit 1s
achieved by an 1imaging device (for example, a camera or the
like).

The commumnication unit 11 includes, for example, a
communication device or the like and communicates with
another information processing apparatus or the like. A
communication aspect includes, WiF1 communication,
mobile data commumnication, Bluetooth (registered trade-
mark) communication or the like. Furthermore, the commu-
nication unit 11 also receives position information of the
information processing apparatus 10. The position informa-
tion includes, for example, information associated with
altitude, latitude, and longitude of the information process-
ing apparatus 10. The display unit 12 displays various
images. The voice input unit 13 includes, for example, a
microphone or the like, and takes 1n voices or the like uttered
by a user of the information processing apparatus 10. The
voice output unit 14 includes, for example, a speaker, and
outputs various types of voice. The mput operation unit 135
includes, for example, a touch panel, various buttons, and
the like and accepts the user’s input operation. The battery
unit 16 includes, for example, a battery, and feeds electric
power to the constituent elements of the information pro-
cessing apparatus 10. Furthermore, the battery unit 16
detects a state of the battery (remaining battery amount,
voltage, temperature, capacity, power consumption, or the
like).

The storage umt 17 includes a ROM, a RAM, a non-
volatile memory or the like. The storage unit 17 stores one
or more types of prediction history variables in addition to
the aforementioned program. Here, the prediction history
variable indicates a use history of the information processing,
apparatus 10 by the user. The prediction history variable 1s
not particularly limited isofar as a use history of the
information processing apparatus 10 by the user 1s indicated.
The prediction history variable includes, for example, a time
point, days of the week, a remaining battery amount,
whether or not the battery 1s 1n charged state, voltage of the
battery, a battery capacity, the power consumption of the
battery, an application use situation, a WikF1 connection
situation, a mobile data communication connection situa-
tion, a Bluetooth connection situation, a communication
amount 1n each communication aspect, position information
of the information processing apparatus 10, on/ofl state of
the display unit 12, brightness of the display unit 12,
operation Irequency of the input operation unit 15 (for
example, the number of times of touches on the touch panel),
a CPU use rate, and the like. The control unit 18 calculates
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a Tuture prediction value of remaining battery amount on the
basis of the prediction history information of the above.
Details will be described later. Furthermore, because the
prediction history variable includes information as to
whether or not the battery 1s 1n a charged state, the control
unmit 18 can predict a charge start timing on the basis of the
prediction history information.

Here, the position information 1s, for example, the afore-
mentioned altitude, latitude, longitude, and the like. Each
piece of position information may be associated with clus-
tered information, 1.e., context information. The context
information indicates a location derived from the position
information (for example, home, around home, train, oflice,
restaurant, and the like).

Note that the prediction history varnable 1s quantified and
recorded 1n the storage unit 17. For example, the time point
and the days of the week may be recorded as two-dimen-
sional information of s 0 and cos 0. An example 1s
illustrated 1n FIGS. 4 and 5. In FIG. 4, 0:00, 6:00, 12:00, and
18:00 correspond to 0°, 90°, 180°, and 240°, respectively.
Accordingly, for example, 0:00 1s recorded as (cos 0°, sin 0°)
(=(0,1)). Furthermore, 3:00 1s recorded as (cos 45°, sin 45°).
Furthermore, in FIG. 5, Monday, Tuesday, Wednesday,
Thursday, Friday, Saturday, and Sunday correspond to 0°,
45°, 90°, 135°, 180°, 225°, and 270°, respectively. Accord-
ingly, for example, Monday 1s recorded as (cos 0°, sin 0°)
(=(0,1)). Furthermore, Tuesday 1s recorded as (cos 45°, sin
45°). Of course, the method of recording the time point and
the days of the week 1s not limited to the above.

Furthermore, regarding the context information, numeri-
cal values may be assigned with respect to each location.
Regarding the communication connection situation, numeri-
cal values may be assigned at a plurality of stages 1n
satisfactory order. Regarding the on/ofl state of the display
umt 12, numerical values may be assigned with respect to
cach state.

Furthermore, the information indicated by a numerical
value may become a prediction history variable as it 1s, but
may be converted 1in some way. For example, regarding the
latitude, longitude, and altitude, they may be indicated as a
coordinate on a normalized three-dimensional space (for
example, a coordinate 1n a cube space in which the length of
one side 1s 1).

The number of types of the prediction history variable
may be one or plural. However, in terms of evaluation of the
use history from multiple points of view, the number of
types of the prediction history vanable 1s preferably plural.

The control unit 18 includes, for example, a CPU or the
like, and generally controls the information processing appa-
ratus 10. Moreover, the control umit 18 aggregates the
prediction history variable every predetermined time (for
example, every one minute) and records the prediction
history variable in the storage unit 17. In other words, the
control unit 18 records the use history of the information
processing apparatus 10 by the user i1n the storage unit 17.
Furthermore, the control unit 18 calculates a future predic-
tion value of remaining battery amount on the basis of the
use history of the information processing apparatus 10 by
the user. Then, the control unit 18 performs control to
present the prediction value related information related to
the prediction value to the user. Details will be described
later.

<2. Processing by the Information Processing Apparatus>

Next, a procedure of processing by the information pro-
cessing apparatus 10 1s described along a flowchart 1llus-
trated 1n FIG. 3. In step S10, the control unit 18 calculates
a future prediction value of remaining battery amount.
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Specifically, the processing described below 1s performed.
The control unit 18 first acquire the latest (1.e., newest) use
history from the storage unit 17. Specifically, the control unit
18 acquires the latest prediction history variable from the
storage unit 17. Then, the control unit 18 forms a virtual
space for similarity judgement. Here, the virtual space 1s a
multi-dimensional space having a variable axis correspond-
ing to each prediction history variable. Here, the control unit
18 performs weighting on each prediction history variable 1n
forming the virtual space. An 1nitial value of weight 1s 1.0,
and weighting 1s updated through a repetition of processing
illustrated 1n FIG. 3. Thus, the accuracy of similarity judge-
ment 1s increased. Note that the mitial value of the weighting,
may be set on the basis of statistics of the use history by a
plurality of users. FIG. 6 conceptually illustrates an example
of the virtual space. Axis Q1 corresponds to the time point,
axis Q2 corresponds to the days of the week, and axis Q3
corresponds to another prediction history variable. Note that,
as described above, the time point and the time are two-
dimensional information, but here are indicated as one-
dimensional information for the sake of easy understanding.
In the example of FIG. 6, the weighting on the time point 1s
the largest, the weighting on the days of the week i1s the
second largest following the time point, and the initial value
remains for another prediction history wvanable. For
example, 1n a case where the user uses the information
processing apparatus 10 periodically at the same time point
regardless of the days of the week, the control unit 18 may
increase the weighting on the time point. Furthermore, 1n a
case where the user uses the mformation processing appa-
ratus 10 over a long period of time at a specific location (for
example, train, home, or the like), the control unit 18 may
increase the weighting on the context information.

Next, the control unit 18 searches for a similar use history
similar to the latest use history from the use history of the
information processing apparatus 10 by the user. Specifi-
cally, the control unit 18 sets the latest history vector
corresponding to the latest prediction history variable 1n a
virtual space for similarity judgement. Next, the control unit
18 sets a comparison history vector corresponding to the
prediction history variable at each time point 1n a virtual
space for similarity judgement. Then, the control unit 18
compares the latest history vector with the comparison
history vector to determine their similarnity. Specifically, for
example, the control unit 18 may calculate an 1mner product
of the vectors, and when the inner product 1s within a
predetermined range, may determine that they are similar. In
a case where they are similar, the comparison history vector
1s a similar use history. Here, the control unit 18 may take
into account a situation (status) i performing similarity
judgement. For example, 1n a case where the user performs
a specific action (for example, shooting many photographs
or the like) at a specific location (for example, resort), the
control unit 18 may take into account such a situation in
similarity judgement.

Next, the control unit 18 sets a remaining battery amount
at each time point after the time point indicated by the
similar use history to a future prediction value of remaining
battery amount. Thus, the control unit 18 specifies the future
prediction value of remaining battery amount. That 1s, the
control unit 18 specifies the future prediction value of
remaining battery amount every future time point. In other
words, the control unmit 18 calculates a prediction value curve
indicating a future downward transition of remaining battery
amount. Note that 1n a case where a plurality of similar use
histories 1s present, the control unit 18 may perform the
processing described below. In other words, the control unit
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18 specifies the future prediction value of remaining battery
amount for each similar use history. Next, the control unit 18
calculates an arithmetic mean value of the specified predic-
tion value. Then, the control unit 18 sets the arithmetic mean
value to the future prediction value.

Here, an example of calculation of the future prediction
value 1s described on the basis of FIG. 7. In FIG. 7, the
horizontal axis indicates time point and the vertical axis
indicates a remaining battery amount (%). Time point T1
indicates current time point. Graph L1 1s the history of
remaining battery amount. The control unit 18 searches for
a similar use history similar to the latest use history (use
history 1n a region surrounded by frame Al). As a result, the
control unit 18 determines that the use history in a region
surrounded by frame A2 1s the similar use history. Note that,
although only the history of remaining battery amount is
indicated 1n regions Al and A2, as described above, simi-
larity judgement is performed on the basis of various pre-
diction history variables in practice. Then, the control unit
18 sets a remaining battery amount at each time point after
the time point indicated by the similar use history to a future
prediction value of remaining battery amount. Graph L2
indicates future prediction value. Note that graph L3 indi-
cates a remaining battery amount actually measured 1n the
future. In this example, it can be seen that graphs .2 and L3
are generally i1dentical.

In step S15, the control unit 18 generates prediction value
related information and presents 1t to the user. The prediction
value related information 1s mnformation related to a future
prediction value of remaining battery amount. An aspect of
presentation includes, for example, screen display. In other
words, the control unit 18 displays the prediction value
related information on the display unit 12. An example 1s
illustrated 1 FIG. 8. The control unit 18 displays time
transition information 20 and remaining time expected nfor-
mation 30 as the prediction value related information. Here,
the time transition information 20 i1s a two-dimensional
plane 1mage on which the horizontal axis indicates time
pomnt and the vertical axis indicates a remaining battery
amount. Then, graphs L11 and L12 and a current time
marker T11 are superimposed on the time transition infor-
mation 20. The graph L11 indicates time transition of the
history of remaining battery amount. The graph .12 indi-
cates a time transition of the future prediction value. The
current time marker T11 i1ndicates current time point. The
remaining time expected information 30 indicates time
clapsed from a current point of time to a point of time where
the future prediction value becomes zero. Here, the remain-
ing time expected mnformation 30 may indicate time from a
current point of time to a point of time where the future
prediction value becomes equal to or less than a predeter-
mined value (for example, 5%, 1% of an entire battery
capacity). Thus, the user can easily understand how the
remaining battery amount has been reduced and moreover
how the remaining battery amount would be reduced. Fur-
thermore, the user can easily predict when the remaining
battery amount becomes a predetermined value or less (for
example, zero). That 1s, the user can easily predict the future
remaining battery amount. As a result, because unnecessary
fast charging by the user can be suppressed, the control unit
18 can expect an extension of the lifetime of the battery.

The control unit 18 may output a voice corresponding to
the aforementioned prediction value related information
from the voice output unit 14. Furthermore, the control unit
18 may present the aforementioned prediction value related
information depending on the user’s selection operation. In
the example of FIG. 8, the control umit 18 present the
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aforementioned prediction value related information m a
case where the user selects an item “battery use amount.”

Here, 1n the example of FIG. 8, the control unit 18 further
displays a remaining battery amount image 40 and a battery
use rate list 50 indicating the latest remaining battery
amount. Here, the battery use rate list 30 1s a list that
associates an application operated in the information pro-
cessing apparatus 10 and a rate of the battery consumption
amount consumed by the application with respect to the
entire consumption amount. Of course, FIG. 8 1s merely one
display example. For example, in the example of FIG. 8, the
tuture prediction value 1s indicated 1n a graph form, but may
be indicated by a numerical value.

In step S20, the control unit 18 calculates a prediction
value of the charge start timing on the basis of the use history
of the information processing apparatus 10 by the user.
Specifically, the control unit 18 specifies a point of time at
which charging started first after the point of time of the
similar use history specified 1n step S10. Then, the control
unit 18 calculates a period between these points of time.
Then, the control unit 18 sets the point of time at which the
period elapses from the current time point to a prediction
value of the charge start timing. Note that the control unit 18
calculates the period for each similar use history in a case
where a plurality of stmilar use histories 1s present. Then, the
control unit 18 calculates a calculated average value of these
periods. Then, the control unit 18 may set the point of time
at which the period of the arithmetic mean value elapses
from the current time point to a prediction value of the
charge start timing.

In step S30, the control umit 18 compares the future
prediction value of remaining battery amount with the
prediction value of the charge start timing. Then, the control
unit 18 determines whether or not the timing at which the
future prediction value of remaimng battery amount
becomes zero 1s earlier than the prediction value of the
charge start timing. In a case where the control unit 18
determines that the timing at which the future prediction
value of remaining battery amount becomes zero 1s earlier
than the prediction value of the charge start timing, the step
proceeds to step S40. Meanwhile, 1n a case where the control
unit 18 determines that the timing at which the future
prediction value of remaining battery amount becomes zero
1s equal to or later than the prediction value of the charge
start timing, the step proceeds to step S50. As described
above, in the present embodiment, the control umt 18
compares the timing at which the future prediction value of
remaining battery amount becomes zero with the prediction
value of the charge start timing. However, the processing,
performed by the control unit 18 1s not limited to this
example. For example, the control unit 18 may compare the
timing at which the future prediction value of remaining
battery amount becomes equal to or less than the predeter-
mined value (for example, 5%, 1% of the entire battery
capacity) with the prediction value of the charge start timing.
In other words, with the control unit 18, 1n a case where the
control unit 18 determines that the timing at which the future
prediction value of remaining battery amount becomes equal
to or less than the predetermined value 1s earlier than the
prediction value of the charge start timing, the step proceeds
to step S40.

In step S40, the control unit 18 generates recommendation
information and presents it to the user. Here, the recommen-
dation information 1s a type of the prediction value related
information and 1s information that recommends a transition
to a low power consumption mode. An aspect of presenta-
tion includes, for example, screen display. In other words,
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the control unit 18 displays the recommendation information
on the display unit 12. An example 1s 1llustrated in FIG. 9.
The control unit 18 displays prediction situation explanation
information 110 and a low consumption mode on button 120
as the recommendation information. Of course, the recom-
mendation information 1s not limited to this example. For
example, the prediction situation explanation information
110 may be displayed alone as the recommendation infor-
mation. Furthermore, the control unit 18 may output a voice
corresponding to the recommendation information from the
volice output unit 14.

The prediction situation explanation information 110
explains the timing at which the future prediction value of
remaining battery amount becomes equal to or less than the
predetermined value (for example, zero) and explains that
the timing at which the future prediction value of remaining
battery amount becomes equal to or less than the predeter-
mined value (for example, zero) 1s earlier than the prediction
value of the charge start timing. Moreover, the prediction
situation explanation information explains a merit of the low
consumption mode. In this example, the prediction situation
explanation mformation 110 explains extension expected
time over which the remaining battery amount 1s extended in
the case of the low consumption mode. Note that the
extension expected time can be calculated on the basis of the
content or the like of the low consumption mode. Further-
more, the type of low consumption mode 1s not particularly
limited. However, the mode of suppressing battery con-
sumption while the use of the information processing appa-
ratus 10 by the user 1s permitted 1s preferable. For example,
in the low consumption mode, the processing of restricting
the function of some applications or the like 1s performed.
The low consumption mode on button 120 1s a button to turn
on (activate) the low consumption mode. The control unit 18
turns on the low consumption mode 1n a case where the user
taps the low consumption mode on button. Thus, the user
can easily understand that the remaining battery amount
becomes equal to or less than the predetermined value (for
example, zero) 1f this goes on before charging starts. As a
result, the user can take a measure, for example, turning on
the low consumption mode according to the recommenda-
tion mformation or quickening the charge start timing.

Accordingly, in a case where the mnformation processing
apparatus 10 1s used by the user 1n an aspect of consuming
a large remaining battery amount (for example, 1n a case
where a large number of photographs is taken at a resort or
the like), the control unit 18 can present the recommendation
information to the user regardless of the level of the remain-
ing battery amount. Accordingly, the control unit 18 can urge
the user to make a transition to the low consumption mode
even 11 the remaining battery amount 1s large. Here, the low
consumption mode can often be more eflective by being
activated even when the remaining battery amount 1s large.
As a result, because the user can turn on the low consump-
tion mode more at an earlier stage (1.e., at a stage where the
remaining battery amount 1s large), the low consumption
mode can be utilized more effectively.

Here, the control unit 18 may display the aforementioned
time transition information 20 together with the recommen-
dation information. Then, the control unit 18 may superim-
pose an 1mage indicating the prediction value of the charge
start timing (for example, an arrow i1mage indicating the
charge start timing) on the time transition information 20.
Thus, the user can visually understand that the timing at
which the future prediction value of remaining battery
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amount becomes equal to or less than the predetermined
value (for example, zero) 1s earlier than the prediction value
of the charge start timing.

Furthermore, the control unit 18 may determine whether
or not to present the recommendation information to the user
on the basis of the latest use history by the user. More
specifically, the control unit 18 may reference the position of
the information processing apparatus 10 as the latest use
history to determine whether or not to present the recom-
mendation information to the user. For example, in a case
where the iformation processing apparatus 10 (substan-
tially the user) 1s present at a location (for example, home)
or 1n the vicinity thereof where the information processing
apparatus 10 can be charged, the user can start charging
carly. Accordingly, the control unit 18 may not present the
recommendation information in a case where the informa-
tion processing apparatus 10 1s present 1n such a location.
Note that the control unit 18 may record the position
information at the time when the battery 1s 1n a charged state,
as the use history. Then, on the basis of the position
information, the control unit 18 may determine whether or
not the information processing apparatus 10 (substantlally
the user) 1s present at a location (for example, home) Or 1n
the vicinity thereof where the information processing appa-
ratus 10 can be charged. Furthermore, the presence or
absence ol the presentation of the recommendation infor-
mation may be selected by the user. For example, the control
unit 18 may display a check box “Do not display recom-
mendation information” together with the recommendation
information (or within a setting screen or the like). Then, the

control umit 18 may not present the recommendation infor-
mation 1n a case where the check box 1s checked.

Furthermore, the control unit 18 may display the recom-
mendation information repeatedly or just one time until the
user starts charging or the low consumption mode 1s
selected. Furthermore, the control unit 18 may display the
time transition information 20 even aiter the user selects the
low consumption mode.

In step S50, the control unit 18 updates the weighting used
to search for the similar use history. Thus, the control unit 18
increases the accuracy of similarity judgement. Specifically,
the control unit 18 acquires an actual measurement value of
remaining battery amount when the time point indicated by
the future prediction value 1s reached. Next, the control unit
18 performs processing of updating the weighting as
described below. In other words, the control unit 18 changes
the weighting and performs processing similar to step S10.
Here, the latest use history and the use history of a searched
target are similar to those used 1n step S10. Thus, the control
unit 18 calculates the prediction value of remaining battery
amount. Then, the control unit 18 compares the calculated
prediction value with the actual measurement value of
remaining battery amount. Then, the control unit 18 per-
forms weighting updating processing until a difference
between the calculated prediction value and the actual
measurement value becomes smaller than a difference
between the prediction value calculated 1n step S10 and the
actual measurement value. Thus, the control umit 18 updates
the weighting. Thereafter, the control unit 18 ends the
processing. Note that, 1n a case where the charging starts, on
the basis of assumption that the discharging state 1mmedi-
ately before charging continues until the remaiming battery
amount become equal to or less than the predetermined
value of the remaining battery amount (for example, zero),
the control umt 18 may add a time transition of remaining,

battery amount at this time to the prediction history variable.
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Thus, the control unit 18 can also learn a discharge aspect
the user does not experience in practice.

From the above, according to the present embodiment, the
control unit 18 calculates a future prediction value of
remaining battery amount on the basis of the use history of
the information processing apparatus 10 by the user. Then,
the control unit 18 performs control to present the prediction
value related information related to the prediction value to
the user. Thus, the user can easily predict the future remain-
ing battery amount.

Moreover, the control unit calculates a prediction value of
the charge start timing by the user on the basis of the use
history of the information processing apparatus 10 by the
user. Then, the control unit 18 presents the prediction value
related information 1n a case where the timing at which the
future prediction value becomes equal to or less than the
predetermined value 1s earlier than the prediction value of
the charge start timing. Thus, the control unit 18 can present
the prediction value related 111f0rmat1011 in a case where the
necessity of the prediction value related information 1s large
for the user.

Moreover, the control unit 18 performs control to present
the recommendation information that recommends a transi-
tion to the low power consumption mode to the user, as the
prediction value related information. Accordingly, the user
can perform a transition to the low consumption mode
carlier.

Moreover, the recommendation information includes
information indicating that the timing at which the future
prediction value becomes equal to or less than the prede-
termined value 1s earlier than the prediction value of the
charge start timing. Accordingly, the user can easily under-
stand that the remaining battery amount becomes equal to or
less than the predetermined value 1f this goes on before
charging starts. As a result, the user can take a measure, for
example, turning on the low consumption mode according to
the recommendation information or quickening the charge
start timing.

Moreover, the control unit 18 determines whether or not
to present the recommendation mformation to the user on
the basis of the latest use history of the information pro-
cessing apparatus 10 by the user. Therefore, the recommen-
dation information can be present to the user in a case where
it 15 estimated that the recommendation information 1s
necessary for the user.

Here, 1n the atorementioned determination, the latest use
history of the immformation processing apparatus 10 by the
user includes the position of the information processing
apparatus 10. Accordingly, for example, 1n a case where the
information processing apparatus 10 1s present at a location
or 1n the vicinity thereof where the information processing
apparatus 10 can be charged, the control unit 18 can be
configured not to present the recommendation information.
Accordingly, the control unit 18 can present the recommen-
dation mnformation to the user in a case where 1t 1s estimated
that the recommendation information i1s necessary for the
user.

Moreover, because the control unit 18 performs control to
present the time transition of the future prediction value as
the prediction value related information, the user can easily
understand how the remaining battery amount 1s reduced.
Furthermore, the user can easily predict how when the
remaining battery amount becomes a predetermined value or
less. That 1s, the user can easily predict the future remaining
battery amount.

Moreover, because the control unit 18 performs control to
present the time transition of the past remaining battery
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amount as the prediction value related information, the user
can easily understand how the remaining battery amount has
been reduced.

Moreover, the control unit 18 searches for a similar use
history similar to the latest use history of the information
processing apparatus 10 by the user from the use history of
the information processing apparatus 10 by the user. Then,
the control unit 18 calculates the future prediction value of
remaining battery amount on the basis of the similar use
history. Accordingly, the control unit 18 can calculate the
tuture prediction value of remaining battery amount more
accurately.

Here, the use history of the information processing appa-
ratus 10 1s specified by a plurality of prediction history
variables. Then, the control unit 18 performs weighting with
respect to each prediction history variable and searches for
the stmilar use history on the basis of the weighted predic-
tion history variable. Accordingly, the control unit 18 can
search for the similar use history more accurately and can
calculate the future prediction value of remaining battery
amount more accurately.

Furthermore, the control unit 18 compares the future
prediction value with the actual measurement value of
remaining battery amount and updates the weighting of the
prediction history variable on the basis of comparison
results. Accordingly, the control unit 18 can calculate the
future prediction value of remaining battery amount more
accurately.

The preferred embodiment(s) of the present disclosure
has/have been described above with reference to the accom-
panying drawings, whilst the present disclosure 1s not lim-
ited to the above examples. A person skilled 1n the art may
find various alterations and modifications within the scope
of the appended claims, and 1t should be understood that
they will naturally come under the technical scope of the
present disclosure.

Furthermore, the eflects described in the present specifi-
cation are merely 1illustrative and demonstrative, and not
limitative. That 1s, the technology according to the present
disclosure can exhibit other effects that are evident to those
skilled 1n the art along with or instead of the effects based on
the present specification.

Note that, the present disclosure may also be configured
as below.

(1)

An mformation processing apparatus including: a control
unit that performs control to calculate a future prediction
value of remaining battery amount on the basis of a use
history of an information processing apparatus by a user and
to present prediction value related information related to the
tuture prediction value to a user.

(2)

The mformation processing apparatus according to (1), in
which the control unit performs control to calculate a
prediction value of a charge start timing by the user on the
basis of a use history of the information processing appa-
ratus by the user and to present the prediction value related
information 1n a case where a timing at which the future
prediction value becomes equal to or less than a predeter-
mined value 1s earlier than the prediction value of the charge
start timing.

(3)

The information processing apparatus according to (2), in
which the control unit performs control to present recom-
mendation information that recommends a transition to a
low power consumption mode to the user as the prediction
value related information.

e

5

10

15

20

25

30

35

40

45

50

55

60

65

12
(4)

The information processing apparatus according to (3), 1n
which the recommendation information includes informa-
tion indicating that the timing at which the future prediction
value becomes equal to or less than the predetermined value
1s earlier than the prediction value of the charge start timing.
(5)

The information processing apparatus according to (3) or
(4), 1n which the control unit determines whether or not to
present the recommendation information to the user on the
basis of a latest use history of the mnformation processing
apparatus by the user.

(6)

The information processing apparatus according to (3), 1n
which the latest use history of the information processing
apparatus by the user includes a position of the information
processing apparatus.

(7)

The information processing apparatus according to any
one of (1) to (6), 1n which the control unit performs control
to present a time transition of the future prediction value as
the prediction value related information.

(8)

The information processing apparatus according to (7), 1n
which the control unit performs control to present a time
transition of a past remaining battery amount as the predic-
tion value related information.
©)

The information processing apparatus according to any
one of (1) to (8), mn which the control unit searches for a
similar use history similar to a latest use history of the
information processing apparatus by the user from the use
history of the information processing apparatus by the user
to calculate the future prediction value on the basis of the
similar use history.

(10)

The information processing apparatus according to (9), 1n
which the use history of the information processing appa-
ratus 1s specified by a plurality of prediction history vari-
ables, and the control unit performs weighting on each of the
prediction history variables and searches for the similar use
history on the basis of the weighted prediction history
variables.

(11)

The information processing apparatus according to (10),
in which the control unit compares the future prediction
value with an actual measurement value of the remaining
battery amount and updates the weighting of the prediction
history variables on the basis of a comparison result.

(12)

An 1information processing method 1n which a control unit
performs control to calculate a future prediction value on the
basis of a use history of an information processing apparatus
by a user and to present prediction value related information
related to the future prediction value to the user.

(13)

A program causing a computer to achieve a control
function that performs control to calculate a future predic-
tion value on the basis of a use history of an information
processing apparatus by a user and present prediction value
related information related to the future prediction value to
the user.

REFERENCE SIGNS LIST

10 Information processing apparatus
11 Communication unit
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12 Display unit

13 Voice mput unit

14 Voice output unit
15 Input operation unit
16 Battery unit

17 Storage unit

18 Control unit

The invention claimed 1s:

1. An information processing apparatus comprising:

circuitry configured to perform control to calculate a

future prediction value of battery amount on a basis of
a use history of an information processing apparatus by
a user and to present prediction value related informa-
tion related to the future prediction value and the future
prediction value of the battery amount to the user, and
to present to the user a battery use rate list that
associates an application operating 1n the mformation
processing apparatus with a percentage of battery con-
sumed by the application compared to an entire con-
sumption amount of the battery.

2. The information processing apparatus according to
claim 1, wherein the circuitry performs control to calculate
a prediction value of a charge start timing by the user on a
basis of a use history of the information processing appa-
ratus by the user and to present the prediction value related
information 1n a case where a timing at which the future
prediction value becomes equal to or less than a predeter-
mined value 1s earlier than the prediction value of the charge
start timing.

3. The mnformation processing apparatus according to
claim 2, wherein the circuitry performs control to present
recommendation information that recommends a transition
to a low power consumption mode to the user as the
prediction value related imnformation.

4. The information processing apparatus according to
claim 3, wherein the recommendation information includes
information indicating that the timing at which the future
prediction value becomes equal to or less than the prede-
termined value 1s earlier than the prediction value of the
charge start timing.

5. The mmformation processing apparatus according to
claim 3, wherein the circuitry determines whether or not to
present the recommendation information to the user on a
basis of a latest use history of the information processing
apparatus by the user.

6. The mformation processing apparatus according to
claim 5, wherein the latest use history of the information
processing apparatus by the user includes a position of the
information processing apparatus.

7. The information processing apparatus according to
claim 1, wherein the circuitry performs control to present a
time transition of the future prediction value as the predic-
tion value related imnformation.

8. The mmformation processing apparatus according to
claim 7, wherein the circuitry performs control to present a
time transition of a past remaining battery percentage as the
prediction value related mformation.

9. The mmformation processing apparatus according to
claam 1, wherein the circuitry searches for a similar use
history similar to a latest use history of the information
processing apparatus by the user from a use history of the
information processing apparatus by the user to calculate the
tuture prediction value on a basis of the similar use history.

10. The mformation processing apparatus according to
claim 9, wherein the use history of the information process-
ing apparatus 1s specified by a plurality of prediction history
variables, and
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the circuitry performs weighting with respect to each of
the prediction history variables and searches for the
similar use history on a basis of the weighted prediction
history variables.
11. The information processing apparatus according to
claim 10, wherein the circuitry compares the future predic-
tion value with an actual measurement value of the battery
amount and updates the weighting of the prediction history
variables on a basis of a comparison result.
12. An mformation processing method, comprising:
performing control, by circuitry, to calculate a future
prediction value of battery amount on a basis of a use
history of an information processing apparatus by a
user and to present prediction value related information
related to the future prediction value and the future
prediction value of the battery amount to the user; and

presenting, to the user, a battery use rate list that associ-
ates an application operating in the mnformation pro-
cessing apparatus with a percentage of battery con-
sumed by the application compared to an entire
consumption amount of the battery.
13. A non-transitory computer-readable storage medium
storing 1nstructions thereon which, when executed by cir-
cuitry, cause the instructions to perform a method, the
method comprising:
performing control to calculate a future prediction value
of battery amount on a basis of a use history of an
information processing apparatus by a user and to
present prediction value related information related to
the future prediction value and the future prediction
value of the battery amount to the user; and

presenting, to the user, a battery use rate list that associ-
ates an application operating in the information pro-
cessing apparatus with a percentage of battery con-
sumed by the application compared to an entire
consumption amount of the battery.

14. The information processing apparatus according to
claiam 1, wherein the prediction value related information
related to the future prediction value includes hours and
minutes of remaining battery time.

15. The information processing apparatus according to
claim 14, wherein the prediction value related information
related to the future prediction value includes time transition
information that 1s a two-dimensional plane image on which
the horizontal axis indicates time and the vertical axis
indicates a remaiming battery amount.

16. The information processing method according to
claim 12, wherein the prediction value related information
related to the future prediction value includes hours and
minutes of remaining battery time.

17. The information processing method according to
claim 16, wherein the prediction value related information
related to the future prediction value includes time transition
information that 1s a two-dimensional plane image on which
the horizontal axis indicates time and the vertical axis
indicates a remaining battery amount.

18. The non-transitory computer-readable storage
medium according to claim 13, wherein the prediction value
related information related to the future prediction value
includes hours and minutes of remaining battery time.

19. The non-transitory computer-readable storage
medium according to claim 18, wherein the prediction value
related information related to the future prediction value
includes time transition information that 1s a two-dimen-
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sional plane 1mage on which the horizontal axis indicates
time and the vertical axis indicates a remaining battery
amount.
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